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NOVELTY - The horizontal growth area (107) is formed using catalyst 
that promotes silicon crystallization on an amorphous silicon film. 
Gettering of the catalyst is carried out in phosphorus addition area 
(108) by heat processing. Gate insulating film (113) is formed to cover 
the barrier layers (110-112). 

DETAILED DESCRIPTION - Heat oxidation is carried out after 
formation of the gate insulating film. 

USE - For removal of catalyst used in manufacture of TFT used in 
electro-optical apparatus and electronic device. 

ADVANTAGE - Enables effective removal of catalyst. Prevents 
abnormal growth of metallic oxide within barrier layer by protecting it 
by insulating film. Improves electrical property of TFT. 

DESCRIPTION OF DRAWING - The figure shows formation process of TFT. 
(107) Horizontal growth area; (108) Phosphorus addition area; (110-112) 
Barrier layers; (113) Gate insulating film. 
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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a high-performance semiconductor device 
using a TFT by a method, wherein a catalyst element utilized for the 
crystallization of silicon is removed effectively, and the thin film 
transistor(TFT) having superior electrical characteristics is made 
realizable. 

SOLUTION: A lateral growth region 107 is formed which utilizes a catalyst 
element for accelerating the crystallization of silicon, and thereafter the 
catalyst element is gettered to phosphorus-added regions 108 through a 
heating treatment. After that, a gate insulating film 113 is formed in such 
a way as to cover formed active layers 110 to 112, and thermal oxidizing 
process is performed in that state. As a result, while the abnormal growth 
of a metallic oxide film on the surfaces of the active layers is prevented, 
the interfacial characteristics between the active layers and the film 113 
can be made improved. 
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[0 0 5 8] H±o»l:Lt, SttH^co^«*coaSffli 
Xgd*»7L;fc'&, 77-*X7r-Jk u-if-7x 

[0059] ^^*;i/»jek««i 29, 133, 
1 3 8»s±<3Ftt*ifE*««»iip*nr, Ktt^&ttim 



# 1X1014- ixi0l7 a toffls/cm3 <2ffifflKiR£oT^£ 

[0 0 6 0] 25nBj»©S{ta*Kt 900nmjy<Z)tt 

{ta*Mi:<0«t)BIB^5a^^ 1 (OMNlf^Sm 139$: 
»dcf fLT> Ti/Al/Ti (K/PttH^l 00/500/1 00 

nm) ftt>te&mmmT»ffif$,2tiz>v>-zm®i 4 0-1 

4 2, F >«S 1 4 3 , 1 4 4£flMT3o 
[0 0 6 1] SOnmff C03fL&*K 1 4 5, 20nmJS 

4 6 oaMflijgd) sass 2 (0Bm*fi«s«ric-r*. 

£*5, = FBW3fc75'LUk #»J7*KS<Z)te 

O20nmff<7)K{b^*H«2RU-f ^ KJK 1 4 6 $ K^-f X 

[0 0 6 2] *2 0HBI6«KS»fi!ELfc6, «fc*H6 

ait«*« 1 4 5 1 4 5 tftffc 

[0 0 6 3] *-LT. 300 nmJSO^^IR^/SIlIU A° 
^--/^O^^^TX^ 1 4 7^Mn, d 
<Dfyy!?VZ!7 1 4 7 ttB*V h »J i7XlllK±^*3^ 
T, TFT^E«»a£iH3tSRtS8S»^BB$n 

[0 0 6 4] ciohk ir^iiBPSR-rttia^hu^x 

@KC0 H U-f >«S 1 44i777?VX? 1 4 7 tffi 

mm) stfcA/TifittLfcttffitas. **M0ma:/7 

7^7X^14 7^tfiCffi^bT, KK>Sa 
14 4*T«««, 7?y!7V7>{? 1 4 7 £±§P«S<h 

^«§ii4 8«t§ 0 c<7)ii-£\ tmmm 

[0 0 6 5] £5LT77y£VX^ 1 4 7ft0^tt« 
114 8»ffiUcb, 1 ^mffco^'M^ t*M*»JS 

LTS3o]imis6aiKi 4 9 ttSo *lt, 

K*-;p*»«bTaW#«IK («*«l:ttITO) T 
»jSSnSiIiSi*ffil 5 0*120nmCOJSSHJgJ5E"rSo 
[0 0 6 6] 7kS#H**T 350^2^8* 

H3 (C) \Z^UUT h U ^XSffi^^/S 

T3o 8»4, afilO-fc^iB^igtcfcoT^lRlSIRtiZ) 

[0 0 6 7] fe*3, 7^f^7 h'Ji7^«<7)«it« 



(7) 
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[0068] *^MMT'temmn®£LTmw 
coo6 9] 0£&m<?)m&imizmr*ta5i} ±ih^ 

^©^UttSfcoT^iEttaflliaS*?-*. COCi 
HTEM (SSStt^smilffi) Ki-BSJBITSaKai 

[0070] *»tRSfc»a«¥»ttiigiira±oig 

a&#£ 80035«tffi^:UfcHR-TEM^J|*H9 
(A) KST. ftiS. Kfc^TteatWi: 
tt. AM* S fc ttflWttRtta #S L K ^fig $ tl -5 
*i#^m-rfeC0,i:^*-r^. ftoT. 0!l*.t$0tJ&£ffl* 

[0 0 7 1] iC5 TflflizBCD HR-TEM (iS#fl¥tgj8 

[0 0 7 2] HR-TEMTttttSI^F-OEWtCiB** 
^DttUTteKT-BCt^lET**. 0£oT. «a& 

[0 0 7 3] 09 (A) fa*Ha«T?»6n-5ISftttSI 

^ («t/£ftfRi£) cDftSWftTEM^XT&r). gft 

{110} BEftT&ofc. 
[0 0 7 4] fti5. t^TS^ftottafiSWK&IS 
*, 5&££TjWW* {110} E|6lt*5Ii$XSiil 

Lfc^fCtt (0 11) iB^ (2 0 0) ffiftiffc&Ste-r 

^•ne.^{ffi^ffi«sta6T {iio} ffitgt^ 

[0 0 7 5] iC^T. 09 (A) fcHSbft:*t. ® 
rttctt {1 1 1 } ffi£#j£TS*^Sto*«*;£ftTV» 

fti5. {1 1.1) ffiKttJfc-rsttTIBtW:. 
^WIcraoTeaatefflWL&tl^lcKffik: {111} 



[0 0 7 6] ft'is. 09 (A) tZ.iSKTttmnSLZ.l] 

\zmtf%£>nz<D\t. »a&©«#&«#©ii^ic«fca 

fc©-Cfe^.o BP'S, fr^Oilgaj&CDl&afflKlSaKlWF- 

»j& * 6 « -f- mwmit $ n* *ig k * * fc » , m <n 

[0077] din sKfcue-rsfc^inicffi 

19 (a) t is i^-re-cut sagas c±#j) 

cd {ill} lBt:»iS-r JR<jUl£tta& 

<t«) to {111} ffifc^jsr^tt^Mtmo' ©a 

[0 0 7 8] crojUft^atBii GEflifctteattl^o* 
it) tt. .sjSa&IJ-lcis^TSftS— oco^g^S^H^T 
I^tti<^lTV^Ii^LT^-5. IP'S. |ga 
«[»K:*l»TlSft»^ *<3U*Wtaft 0 . £aftfift$k: 

[0 0 7 9] ft is. ##£TtCt£*C9iS52S#U i^U 
SOH R — T E MWM&M 9 (B) (CSVTo 119 (B) 
f!i!iT-5.^ B %®tc^IiJ14^ft< . {110} 
®#£#:£ft3KftT«ft^o;t. fcfc'U ^^T«H 
9 (A) ttiMTZtztbiZ {111} BtC^-T-S^ 

[0 0 8 0] 09 (B) SB«KS*LTSSt. 0* 

[0081] fc«L. Bi^{c«^0joMatta^t 
hM9 (B) fcaRixfc«ft**i^tt#a£-r5. 

t^iT$5. L^Lft#6. *&%i£0)i|&att]l£JK 
£JES&fflfc&oTl¥lflCTEMS?gLfc|gJ|l, -€"©filft 
ttJfe if L ft H C t L- T V »S . 

[0 0 8 2] ^itiKAatfH^fclEOTtt. ^C09 0% 
K± (ASMi:(J9 5%«±) ottaSffJclsaft^o 
ifttttt^Sn, 0 9 (B) fc*Lfc«fc**S£¥tt» 
i'M^tt^^i^T^ft^o^:. CC0*^6t>*^%BJ 
OlSatta*l!t»4ti£*Oiaa3fHj S/3>tttW6A»»cS 

[0 0 8 3] ^cfc. ^HfS^£!}|SattSiRlll$C?«lEl 
WlcioTM^fcllijfttHl Ofc^-To uITH 01 

o (a) iz*mf£w<n&ikfej£mme>Rm&iun?m\E\ 

8f^->*SU. 010 (B) {C##iLTfil£*OiS 
iS#'J ->U □>Mco^Mft« : ?SlHlJ/f/'?^— >?rS 

r. 

[0 0 8 4] ftii, 010 (A) . (B) titt^iSScoSg 



i 
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tzft. &^l^;Ut;:it^T+#V£n&M*©ttffi£ 
[0 0 8 5] 010 (A) ©#o\ (110>ASt(C*t 
< 1 1 0) MlTi&5 (3SH.E# (110) d 

[0086] &m&\zm-bnw.<D!i:tf'ozmfrt,z 

[0087] 010 (b) tt-tn^ummrtz 
(no) ffifiw.©ffi*ttoii»*^aBijfcjEffir*i 

[0 0 8 8] rtl5©|S*!jt*f«K:. **£W©*SH 
tta*«f4»£^T©eflli*««l» {110} jSCEffl 
£#iLT7 0&.EU: O?£L<«9 0%& 
±) ©J£IM&# {110} ffiKElPjLT^&^IEO. 0 
10 (A) ©ttfc*^HE#f/'**->*ftS;i,t:tt-r3 

[0 0 8 9] *389l#Stt1SH s l t 7-32l339^&* 

ai9M*KfcOV>TEtott**»lJl>fc. HttHTttT 
E»C1 K:wT«)S:J|[ai*ffiTElftJt**£tlL/TV»*. 

[0 0 9 0] 

flftl] 

[0 0 9 1] X«@*T©IS*K:«fc*£. {2 2 0} Cffi 

s-rst;-? {110} Bt^ffiTfes) a*g 
fcSKSft, ws^c {110} ®*<£fcSEiRiT?a& 
r>. ElRlJt$ttO. 7£Lh («SW(Ctt0. 96l±) 7? 

[0 0 9 2] JJLklcSLTgfdtO, *JR%91©l$att 

[0093] *a«Att&±©«fc«a*ififc«fctfl«s 

(Continuous Grain Silicon : CGS) <t:0¥AreH5. 
[0 0 9 4] HffiM l ©«c*S3ew©¥SHiMI 

-;ne (iii (e> fcs-ria) *ff5ctf4. &a 
[0095] an (a) izmmMnz&oTftmzn 

fclS»tta*«S 1 0 OETflfKiS^L&TEMWC* 



[0 0 9 6] W5. H 1 1 (A) C^ftlAttSKJKB 
8afil*i©fcKtf«»i*fc« b 5 SSfiiC^ TffiMStt, 

isaiiff^^attttcioT+r'jy^ift©!* 

[0 0 9 7] 011 (B) (3:01 (C) fC^Lfc 

y-y 9 U >^lSSTS»7btRf^7?©ilSfttta*R 

SI 0 0 7JBtcS£ALfeTEM^Kt?fe5o SgH&f*l 

[0 0 9 8] Z.<DMiZ. 011 (A) t (B) ©^UlC 

*l/fc£att3*imi«a&fH4ft&fte©£Sm£«r 
lsatirt©fcll8ftK:fi**&£a***. * 
aw©«iatta*«jjtH 1 1 (b) tsbfcisatta* 

■U0fe*fc»^*»#tt£^rs*ttc©$aB»©JS 

[0099] c©s*«. eatt^XKtfftttfcsns 

Rfc«£**jM^>U 3>K?a«&K^t»i!iU Si-S 
i »£©£l*K:*#<*F4LTV>-6£#;i.5n-5. C© 

atettna* >j ->u n >K©ttaai*jcfcKa»'>fcv>a 

[oioo] $t, *dMAB«ta<bflft£iS^%aft 

(ftswictt 7oo~iioo , c) -eai«Mffla*ff5iifeis 

atta*K<t-€-©T*t©IH*«H*L.. «*1t*«iBS* 

[0 10 1] ttatt3i*Ri:T«!l!li:a*»{ta*Blfc 
Ttt. JMHIft&k: 1 0«ifi< ©«#**. ffot. * 

ana*K*6ttatta*«t:ariEU!ta»T?tt. ma 
tta*M!W&ai s n a Rr c * * & « * **«aita 

[0 10 2] COVfrtJ^T. 0 1 2 £J8HT3l$T 

*. 0 1 2 (a) t4igafl:isa©<satt«*Mfc:*^ 
afWwu&jfcLTn*. sr, sft (t i ) T«ark* 
nfc*satta*iittftJP»iiH (a) ^ft-cas*-?** 

[0 10 3] rCT012 (B) fc*-r©tt?pai«iw 

(a) fc*««*©eatt«*BiT*D, io«a«. 1 
i«^atta^siT$.^o c©a#, tsattgxiRi it 

£«1 0 LOffifil 2tc43^^^«tt«*SOiS<7S 
<, *ft#RH£&oT#*©8l*9fcBS3g£L/-0»* 

[0104] bp-6, jw**«*©iSK:j:o-c3it>SBsn 

fcJSatt&Slt 1 1 «£« 1 0±T##iCl!)£ J ?>T< . 
?lo«0J«*ttifffl*C«toT»8^llfi^(Effi«:t*©* 
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mi 3 &®m\z£.u,TL£o £.%>z.£>nz>. 
[0105] zoLTn£>nfzf&£ki'')?>m&mi i 

(B) \Z7xl>fzmtettmtfcZ><D-?&Z>. COttlgJSU 
>fc±«yyi"J>yii ( 600-650 "C) iffitotllt 

[0 10 6] f tt-E-Ot, HI 2 (A) 
ft (t 2 ) HMfMtXStmZtl. ^-CDi&SS. JSAttg 

[0 10 7] ££TMW££tt»M{fcl8©l*K:jfeil 
-> U a >Bf? £ =fc o T*K#HMI $ ft 3 1 [WIB# 

[0 10 8] u 5 l/T*Bi«+Hf Il*»7f5t 

tommm (to sftTiiiT^sn*. c^-w&ai 

Mm (a) iSttaj*tt. Sffil 0 £.7=.-Jl&<DlS& 

fcoT^5j&T&5. (1112 (C) ) 
[0 10 9] £©*K«*te#K^£atKl OfcfcfLT 

5 fclr>. BP*. StffcWtfffiifrr 
-5 81 Z. £ £ ffi < Z. t itfi T * * . 
[0 110] 012 (A) TttttftftlSatcS 

[oiii] ^5bx»6nfciifttta*iiii (01 1 

(A) ) tt. ,^^hIgl:SLfcSM±TffliIiS; 
fr^WcttilttSSRfflt (011 (B) ) tK'CTftSl: 

[0 112] £©*»*©3Stt*¥;*fcr>#RMMrf (El 
ectron Spin Resonance :ESR) (CcfcoTX tf >3ffg 

5xi0l 7 spins/cm3 (5fSL<tt 3 x lO^sp ins/cm 
3 JUT) T**££j&<¥i]9ILT^S. fcfc'U 
fmtt«ST*SilJ£S«©»ttiHI?-K:ift^©Tr. HK5© 

[0 113] CTFT©«^#14(cWT^>»ia) £3SS6 
m TfESi LftTFTtt#»Sa>''j3>Sffl^tMOSF 

TFT*6tt* tC*-r«tt5*— ?««»5nTV>4. 
[0114] (1) TFTO^-f y^->^ttiB <^">/ 

v'aJl/HflH&a*. Nft^JHTFTfciOtPfvW 
STFTi:t)(C60~100niV/decade (^WtC«60~85inV 
/decade ) <l:/h$H. 



(2) TFT<0iMfia«O*&«4:>a: a 

(/iFE> Nft^HTFTT 100~250cmVVs 
(ft*WI:IJ 120~200cm2/vs ) . P^f^MTFT 
T80~200cm2/Vs (f&Wtctt 100— 150cm2/Vs ) 

(3) TFT©«ft«JBE©#atefc*L#t»ffi*BE (V 

th) N?t^iTFTT-0.5~1.5 V. P^-v* 
JVSTFTT-1.5-0.5 Vt'hJK 
[0 115] 6t±ro«H. ffi*Tgtl^X-f y=j->y® 

[0 1 16] CE^WttiC^-r^ftl^.] ^fgBJ© 
¥ JftttffAt&ftA L Tf£§3 LfcTFT^ffl lr>Ttt« b fc 

tttCMo s «ircfc*-f >n-^iHi»*«*a 

TFTC^W hiPfe&BgOMP : 30nmR.y-'50nm 
TFT®y< hfi : 0. 6«m 
[0 117] £©U >^*->U-^KJ;^T58atHI«[* 
fcM^&HS*. S*fflT1.04GHz©38i6fliR*£»* 
t^'T^fe. iKLS Ii§OTEG©-OT 

*©<6*. y-f hfft»I!{©Iltj*30n]iu y-f hfi 0. 6w 
m. *fi*E5V. R*5 0S©->:7 NUS?**[l]lfrfc 
fe^Tft^^lOO MH z ©iiS^/^UX/Wf <=>ft/to 

[0 118] jy.±£M£&:U >^->U~^fc c fcO:->7 h U- 
yX?©tS«)iT-^H. *%0J© T F T v 
U=l>£fi]JEL;t I GFETlCE»-rs. gKHSl 

[0 119], CTFT^ttiCGSWM^iC^-r-Sftl 
JO ±&©«fc«nfcTFT«rtt&tflI!IM*tttt. TF 

£ £ ¥«tt?f JR SfiJffl L T W 3 & Id J; 3 £ C 5 

[0120] jgfita^cfejtatsa^wattttfi. ^ 

TCharacterizat ion of High-Efficiency Cast-Si Sola 
r Cell Wafers by MBIC Measurement ; Ryuichi Shimok 
awa and Yutaka Hayashi, Japanese Journal of Applie 
d Physics vol. 27, No. 5, pp. 751-758, 1988J tcK®£ 
tlfz rpianar boundary] 

[0 12 1] iiaiiXtCctftti, {l l 

i ) xaffi* . din mmxm. {2211 M&n 

If-. {2 2 1} twist eif-^C^-g-SnS. C(0?Btt 
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[0 1 2 2] #(C { 1 1 1 ) 3©*ttt;tt 
{221} SBSJMiS 9©#£»#i:t>Pfttn 

[0 12 3] *tllBA«MXncD¥«#ffK£ffniC 

ASMtC«9 5 X£t±) #2 3 ©***»#, BPS {11 

[0124] nt>oigftii©iiiit»j«*nfcefle*fc 

*nf. W^©igffi©B*ffi*i {110} T 

{lin sicm-rsts^^f^^ei-rixi:. 

0 =70. 5° ©P# tC 2 3 ©*fj£&#<i:ft3 c ttm ^nx 
[0 12 5] 09 (A) ©TEM2fXlcS£:h. 

#ST-ii^LT&9, coeaajwa (in) ^Ja** 

[0126] ft*, 0 = 38. 9 ° ©B#tCte2 9 ©ttJ&g 

[0 12 7] C©^ft*f^#(i, ffl-ffi#tt©Jg*fi 
IICLMt^M^. IPS, *ran©¥##ffiKtt 
arafcjMMI {110} Tfl9-3T^-5!4>6C^, JElSffl 

^■SCiTttft^. 

[0 12 8] HdT, 1^5=F 
ffiffciUcLfcTEM?* SB 13 (A) \Z 

[o 1 2 9] 1 1 3 (a) n#m?'<it\tz.nizn$M. 

H©Ht^»^tC*UT. 6 < JL*3ffil£^ft 0 ©fiJ£ 

i;»a»3S»**aft©*iflittsfcoT#aEb. Btsrr* 

[0 13 0] {fi*, fi£*©SS#'J->'j3>|l*lS5 
'FfifcaWcLfcTEM^X (MFSVtt) *H 1 3 (B) 
tC^t. fie*©BS# , J-> I J3>flltfttH-ffi*fi©a5 
^««6tf6lC^St5©*Ta&0, ill 3 (A) (CS 
T*fc#fltt©***i$9tt«BT*fcn. CinttB 

tt-r*ttftttH±©eifiatt*«£ < ^anJT?* i# 

[0131] g-fc. H 1 3 £H-©*Bf«9!ffi»T»K 

Lfe*^©TEM^X<£Hll 4fc*f. Sfc, SI 4* 
lC*nTPoint 1*3 OTJtetifcfcL&^JifcB 1 5 
(A) K. 2 0 035filCll:*Lfc9KSBIl 5 (B) fc 



ST. ft*, 015 (A) fltCfenTISfcTffliitt/tffi 
«#0 15 (B) tCfiSTS. 3-fc. Point 1 fCistf-S 
^jSlHlSf/t^-> (Xtf-vhS I. 7ym<f>) £11 5 
(C) KST. 

[0 13 2] Point 1 £±< H&#TPoint 2 

iPoint 3 Point 2©«!S^*016 

(A) . 01 6 (B) , 01 6 (C) I', Point 3©ti 
mmRZ® 17 (A) , 017 (B) . il7 (C) C 
ST. 

[0 13 3] £*l 5 ©«*«**»&, «*©«SilS5SiC 

*nxi$ H B B &? fea^ttawenx* o , ¥ffitt*a?iw 

JE^SnTnSCiiT^iJS. ft*. *nmA«;cts 
L fc»3tjfit6W K fe **©«(« C it o Tit i #J|£ &m 
OiEL, TFT£fEST*©K:+£fcJEVM!RttK:isn 

[0134] (njgfj 2 ) ^mmmntmmm 1 1 a a 

ft«^aT?*ft»a*BI©lliMklS6fT5*^tc«lfc 

3 0 6 5 2 j|j5S0y 1 (CfE*i©^g:£fflnS0iJ£ 
St". 

[0 13 5] ST, 5^StK8 0 l©±tc 200nmJ?©& 
<ta*fll8 0 2 «»dir«. -€"L/T. *©±C#fiK3i 
iHffit8 0 3£i$Ei!frC VDi£(Cj;0 75nm©JI£ScflMT 
-S. -€-LT, aSSMSTlOppm O^y ^£-&tJPI^ . 

;l^TII8 0 4£flMTS. (0 8(A)) 
[0 13 6] 500*0 lP$ffl©7Miii}L©&, 550 

MbTaH#ftK«»©«a{ti:Srt^«B©C«tSff 
olfcSK (18 (B) ) 
[0 13 7] C3LT«fttta*B!8 0 5**»Sttfc 
5, 'J>t<tayy^U>^lS*fT5fc»©*6IWB8 
0 6£flMT3. **««Tttl8ttflt8 0 BtLty? 
3CVCVDffifcJ:9»l3cLifc 150nmJl©^t^M*ffl 

[0 13 8] c©*fc!iJi (&fl:3X!K) 8 0 6 KttttS 
©MP^tfffcttStlT*^ d©#8gT'J >£SsflnlxT 
U >*JnM«8 0 7 ^Wt5. ^atWTtty^Xv 
K-tf>yffitJ;r3T'J >^MI«8 0 

HIE^J 1 (CSLfe{ift{l!i©^^J;oTfe^^. 

[0 13 9] -5-L/T. 'J>«1«««8 0 7 *»)«Lt 

600"C12B#F^©J!)n^a$ff ^, 
•J>»JP|R«8 0 7fc#ft*-tt* (y-y^'J>^$* 
4) . c©yy^U>fie©»«W4*i6«iK:fieittt 
fin. C5bTX->^r;i/a5 / >ft< ife 2xi0l 7 atoras/cm 

[0 14 0] ^±©«ICbT»«7C*©y7^U>^X 
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tta*JKO**fflt»Tfi§ttll8 0 9-8 1 1 £ft*/£U 
(08 (E) ) 

[0 14 1] MI8 0 9~8 1 1 sy-f h|tfMR8 1 

2 t-Sot* 5J»*ftie*ff 5a*ttsaii« i x-mm 

[0 14 2] £U:©«lc. *iraHtttttt7cS&#a9C 

[0143] CI^SS^J 3 ] *HM^JT«H5S^J 1 tc&l^ 

To 

[0 14 4] *HJfi09©*JS«!:T**#. STa«4 0 
l<i:LTSi02: 52.5, AI2O3: 26. 5, MgO:ll. 9, Ti02 : 1 1- 

»d3Mi LTTi02*fiJffl Lfci7;W U ©a-ya?^ 

[0145] ^(c, isa{t*f7^©*ffi. xra&tfms 

^fi£T-5o *H]ffi0)JT«^M^XiLT->^> (SiH 4 ) 
iffi^fb^ <N20)*JHi^fcWffl»CVDffiK:J:»)BMk 

[0 14 6] fcWkU&U. 800-850 *C 

ffi^JTtt850 t) TfTV*, ^n^-'nco^M^7.<7)8iE*tt 
SiH4 : 10— 30sccm, N2O : 300— 900sccm its, £ 
fc, £J&ffi77« 0.5-1. Olorr 
[0 14 7] Sfc, J«ll#*£bT->7>£=IMk3S* 
(N 2 0)X«— IMkfi*<N0)*flIV>tttf 600-650 tOl 

£\ KJ&E?7te 0.1 — 1. Otorr tU ^tl-?-*n©#X8iE 
SttSiH4 : 10— 30sccnu NO2 XttNO : 300— 900sccm t 

[0 14 8] «ffi^C VDffifCcfcOS? 

[0 14 9] J$M#X£g&3fc©<i:T-3;ri:T 
I* iMk i!f 7 X W» t L TSMkJiSMK ZMffc? Z> Z\ £. 
fclr^-So j£JK#X£l-T40— 50sccn©v* 

D— JU->^> (SiH2Cl2)t 200— 250sccm (D7>^:~T 

(NH 3 )i€rfflV^ J$Blfig£ 750-800 "C, KJ$;BE*j£ 
0. 1— 0. 5torr tftUi&t^,, 

[0 15 0] SftS*Kttitf7XdJ4i-fl!)«[tti*ll±-r* 
tC ttg jg ftSS^ffilT & <5 ?W£ ^ HOTTFT ©Tift 

^ n* oTaYka*«©**a*a*R©«aTffl» 



[0151] *36M«©«jsretti6ifi«iKSUfc7 , i' 

[0152] [^Jg^lJ 4 ] 1 Ttty-f HSiL 

[0 15 3] *o«tt*-&k:tt, y-f HfiiLT7;i/ 

^ct^isiK **s6#ijTtty-f ma<tuT2wt 
[0154] 7jps-£A*±j«#£f stm£y--r h 

7-135318^4>«ClE*$nfcafl5*"fiJffl-r*iA^. [Hi 

■f h*«*»«ttft:LTS6n-si»att{k«s*JfflbT 

[0 15 5] ^jfifclWttlfcy-l' htltLTT^S^ 
[0 15 6] fcfi, #|6Sfi0iJtt§gi60lJ2. 3©«J«t«. 

[0157] mmm 5) mmm i \z&^T. m&m$> 

KTFTOLtHftffi (Vth) SMP-TSfciiXD^tt 

j*^fc$A^*p$nT^n«S:^©-c, y-r h«s© 

[0 15 8] j««RP^t*SPTa*^Jctt» -Txi-W 
>7 p 7>x-->3 ^ffiSftfi^X^ K-fcf>^Stc=fc 
^Esflp. W&tpfrZO&WiizjizmLtia. affile b©8£ 

©*&tt. ^JA^NTFTiPTFTiT^JpT-STSE 

[0159] sfc> mm? 2>*ffl.®)7tm£ lth vth 

^^7Xffl01c:^l)!)$-B:^)©T*ti«l 3®OT;ifl 
[0 16 0] ^i3, *#!M0JttS?SSm~3©1f/£<hM 



(12) 
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[oi6i] mmm e : m.m i * tt mmm 2 
itzmxnx\t. gttioajjBsy-f hommxm? 

<Tt>ftH. 

[0 16 2] *©»£. ffittl©^®£,ffi« (gfcg 
[0 1 6 3] *LT. -M, ±EI«MH£|ISi56Lfc»k: 

JO 16 4] C*««7] *j|««Ttt. 113 (C)K 

9**WfcRWT*. iS^TFTOWlffiit^li 8!C 
*T. Hi 8ttH*TFTfetttfLT13Jfifcj6*US: 
TEMSJtt?**. 

[0 16 5] Bl 8K3RLtTEM9H«. Si 9 
(A) IC^TB^TFTO±®il^A-A' 
«a8T«BfLfc»OWiSHT*5. 019 (A) 
T, 2lttfittl. 2 2ttV-Xt, 2 3tty-fh«, 
2 4ttS*I/-f >«S. 2 5tt^77^VX^, 2 6ttK 

v-i >mm 2 4 2 7 tzmtztzftcDn > 

[0 16 6] **^j0#att. H^TFT0±^}c* 
lr>TKH>li24i77ymj2 5 £©P B lTffl 

[0 16 7] 01 8©TEM?S$HaM(cS 

Lfcfc©£Bl 9 (B) KiST. Bl 9 (A) t 

019 (B) KtS£a©flW«JHM-0>-5. 

[0 16 8] Ifflflc, y-f 3 £!&*«&E» 

t f w >ts 2 5 2 8 £&/^-at 

iRir* ^7 >> * 2 5 £©F B i!cwg&w^$*i 

•5. 

[oi69] *mmmc>M&, k m >*« 2 5 *k®. 
2 5$»rt-rs. 

[0 17 0] C0B#« 77v*-?**2 5©»j«itok:, 

o*£»j*LT*<. HDfltojgicttftfcg* 

^Sl**©!!**? 8tLT«IBtS©T**. 
[0171] C£&*l 8 ) mm 1 ~ 7 fciRLfclbfc* 

£»f£ Lfc0J£H 5 ic^To a 5 ttiKASiS&S©*.* 



[0 17 2] B5C*I,>T. 5 0ltt»£ (5£. ->U 

3>^xa, iesft^^xo^-rnTfc^n) ,502 

[0 17 3] Ctt5©TFTttSfi±K|B*vMJ*X 
HB5 0 3. y<h«Biiia»5 0 4. y-X«B»@ 

S85 0 5> ns?-yj?|gB5 0 6 S*dE-r*. -E-CfcfcT 
h U LT*tfag& 5 0 7 TitftS 0 

7t©iiBKtt«fti"(Bs-a-r) #1*83*1.5. 

[0 174] £&, B5fcSf*J«rtt. 7*tV7v 
H , J^^**©*ffit»^«©«Bi ( t^*5-2I S || J 

**>6©*iSlR0**3»*fi<it-?»-rc 1 t*t-pt«. 

[0 17 5] ^0-fflTtt, *fffi]»£©-g|$£^ 

SLT7i7x^yvhij^x»«©-g|5$^fti$*. -t 
CKFPC 7">J>h --y— + 7 h) 5 

x U =1 >_k (c Wf$. $ ttfcMOSFETTjfj* $ # 

-^«tWin*©ttFPCS*»3#tftttliffl}(fi/^ 

[0 17 6] CCT*fflBA;WflsLfc*A*s; a -;i, 
®-««B2 0K:S-r. ft«tt^2.6 -f>^. 1280X 
1024HST. a*-9"fXtt45ji£mX32/xniT**. £ 

[0 17 7] B2 OfcjSLfcaffltya-jmgjgfl! 

T^^fcfi^ssMH z ~u:gh z (D^m&^rmmt 

*«#fflaiHB*iB*v h U ^XlllS&i:|5|-©Sffi±(c 
-fft&SLTHS. EP^, Hi BtifiSiitya-;!. 
(ivXf-A • *> • ^*^*ftSft:Ufct)©iSA«. 
[0 17 8] &mtt'?it*mf&9l&tiL5k&am 

[0 17 9] TSfe, ±j£©aa&3ES8H, ELg^gl 
^-y-fc>1J-©«IC3t*fi^««afll^C«*-r 

*. xtemwzmmizmtmmzGtzg 

?%&&±\z¥WfommmRi ixkih l o z>nM.%& 
&mzz<btt£xizmmtzz\ttfxzz. 
[0180] mm® 1 9 ] *mstmt$(m &\z*itz 
mm^mmtzttxtt < . mm&tmmtLttn 
mmmm (£fzmm#m&) mi&?z>z.t$>x$ 

$%®mm®.\Mim (mm i c : v-r ^n^y - 



(13) 
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I C) fc£**j£-r*£<fct>T#-5. 
[0 18 1] $5>{C«. Mm$:m^Z>TFT<Dffl&&± 

ffltZtlfzVL S I @&£«J#-f SCLifcTOr&S. 

*B»eWOTFT*fflViT*«fc«IBttfc* 

wn»*ic*5HT. *flw*ia»i:n*aw*:«ftte*jfflb 

[0182] tmmm i o ] #sim0>jt«, hjss^j 8 

[0 18 3] #B£WfcjW^3**PllHSiLTtte 

sssrwis, phs« i3.atmiij *>nz>. 

[0 18 4] 0 6 (A) tt«flHWS-e*0, ##2 0 0 

1 . W^tb^gP 2 0 0 2. $J*A7j» 2 0 0 3 , 

12 0 04, iffX-f7f 2 00 5, 7>ft2 0 0 6 
T?«J*Sft«. *B38Mtt*7*ffl*a52 0 0 2 . W^ffi 
7jg]52 0 0 3. «S=g«2 0 0 4^ICjSfflTS^<i:^T 

[0 18 5] B6 (B) tttf^A^^T?*?). ##2 
10 1, S^SB 2 10 2, W 2103, »ff 

>W 7f 2 10 4, Ay^U— 2 10 5, §*§sg&2 1 0 
6-e*^$n^>„ *M9£9!HgECT&B2 10 2, ef^A 
?jg|S2 1 0 3, §^SB2 1 0 6mzmmTZCiitfT'% 

So 

[0 18 6] 116 (C) tt^/W ;m>tfi-^ (=E— 
tf;Hi >hf^-^) T&O, **2 2 0 1, #^5gR2 

2 0 2, §{£g|52 2 0 3, 1^7^2 204, 

S1220 5Tit^$n^o *«$Mitt#>i7»2 2 0 

2, §&g)$2 2 0 3, g^S12 2 0 5 ^tCjg/HTt* 

[0 18 7] 0 6 (D) ttA7H-7^>hf^ ^^H 
0 , 2 3 0 1, 2 3 0 2. A> h*gR 2 

3 0 3 TM^ns. 2 3 0 2 K»B 

[0 18 8] 116 (E) tt'J7S7n-Vxir*— T?* 
0 , 2 4 0 1, JtilS 2 4 0 2, 2 4 0 3, 

jgftfcf— 2 4 0 4, IJ7U^^— 24 0 
5, 2 4 0 6^ Xi"J->2 4 0 7TMSn§. *38 
ili*SSB2 4 0 3 djBJST-SZlt^T^-S. 

[0 18 9] 06 (F) tt7D> t>S7"nvx57^-T 
* 0 , 2 5 0 1, 3t2£ 2 5 0 2. g^gfi 250 



3, ^£2 5 0 4. 7.i7 U->2 5 0 5T$t/#3ft 
-5, $5gBJte^gB 2 5 0 3CafflT5C:4:*«Te 
-5. 

[0 19 0] BUt©«K. #SIfSBJ©jgfflteHte1Is!>T 
Sfc, B^^SB^SWttHll&S&BtTSS 
[0 19 1] 

[0 19 2] fLT, C©*KLTl6Stta*JK*ca 

[Hi] »mb5'>z/z.?<Dftgixm&^Tm, 

[0 2] SfiBth7>>?X^O^S8xe**-rH. 

[S3] mmb5>>z;7.?<Dftmj:m : £:*<-?m, 

[04] *JDlh7>5?^^0«/dc*S-rH. 
[0 5] tta^^n-JKOfltjSSS-rEI. 

[0 6 ] nTmmnffitfi ^sts. 

[07] S iOx Cltdififl)SHF*StSEMf 
X. 

[0 8] SIh7>yX^©^Slg$*tI. 

[0 9 ] ¥^iSJ«c7)^ B B H Slf.CDliit€r^TT E M 

[010] *»#»Jgt©« : fttlHl»TA^->S:Sr^ 

[011] ¥i#iI©^ B B fi£STTEM?S. 
[012] *RI©*rii*«ttJCffi«KH-r-B ; E-5 s ;i'S» 

[013] ^##:»JSSCDHf Sf^^STT E M^JC. 

[014] *##iiKffli!iiii!f»szRrT em?x. 

[015] *##:«J»CD^^i#<D«I^SSTTEM 
[016] ^WtfflKQe&ttftCDtt? 1 E M 

[017] ^jiMKSBtoDiBaaMiott^ts-r t e m 

[018] iBSRTFTOWfSBfllifi^-rTEM^K. 

[019] mmr FTciisotRffiii^sTi. 

[020] ffiatya-iKOMSit?*. 
[*1] 
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